Contribution to antibody-antigen interaction of structurally perturbed antigenic residues upon antibody binding.
For elucidating the contribution of structurally perturbed antigenic residues upon antibody binding to antigen-antibody interaction, the interaction between hen egg white lysozyme (HEL) and HyHEL10 Fv fragment, which is one of several monoclonal antibodies against HEL and structurally well defined (Padlan, E.A., Silverton, E. W., Sheriff, S., Cohen, G. H., Smith-Gill, S. J., and Davies, D. R. (1989) Proc. Natl. Acad. Sci. U. S. A. 86, 5938-5942), was investigated. Asp-101 and Trp-62 of HEL, whose conformations are perturbed by the binding of antibody HyHEL10 in this interaction, were replaced with Gly, and the resulting interactions were studied by assay of the inhibition of the lysozyme activity with the Fv fragment and by titration calorimetry. The results can be summarized as follows. 1) It was possible to prepare the fully functional Fv fragment of HyHEL10 using a secretory expression system in Escherichia coli. Its inhibition profile for HEL activity was almost indistinguishable from that of HyHEL10 IgG, and the contribution of enthalpy to driving the interaction was shown to be significant. 2) A thermodynamic study of the interaction between the D101G mutant HEL and the Fv fragment revealed that, although the negative enthalpy change was smaller than that for the wild type, the Gibbs energy was almost identical to that of the wild type, which resulted from the smaller entropy loss. 3) Study of the interaction between the W62G mutant HEL and this Fv fragment indicated that the rotation of the Trp-62 indole ring upon binding of the antibody made an enthalpic contribution to antibody-antigen interaction, although Trp-62 of HEL was proposed not to be the direct contact residue in the HyHEL10.HEL complex. 4) From these results, it was confirmed experimentally that structural perturbations of antigenic residues upon antibody binding of antigen would contribute to the gain of enthalpic energy, in spite of partial offset by entropic loss, and to driving the interaction.